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Effect of Volume fraction of SiC Particle Reinforcement
on the Wear Properties of 6061Al Composites

Heon-~Joo Kim
Department of Metallurgical Engineering, Pukyong National University, Busan 608-739

Abstract In the present investigation wear behavior of the 6061Al composites reinforced with 5, 10, 20% SiC par-
ticles for dry sliding against a SM45C counterface was studied as a function of load and sliding velocity. Sliding wear
tests were conducted at two loads(19.6 and 49N) and three sliding velocities(0.2, 1 and 2 m/sec) at constant sliding
distance of 4000 m using pin-on-disk machine under room temperature. Presence of SiC reinforcement particles in
the composites has displayed a transition from mild to severe wear at relatively higher applied load and sliding veloc-
ity compare to that of the matrix metal. As the volume fraction of SiC particles increased, the transition moved to a
more severe wear conditions. Eventually, mild wear prevailed at a most severe wear conditions in this study, that was
49N load and 2 m/sec sliding velocity in 20% SiC particle/6061Al composite.
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Fig. 1. Schematic drawing of pin-on-disk type machine.
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Table 3. Experimental condition of wear test

Mg | Si Fe | Cu { Mn | Cr Al
6061 | 0.86 | 0.28 { 024 | 021 | 0.15 | 0.13 | Bal. Sliding velocity Load Sliding distance
SiC 60,1 C | Al | Fe (ms™) ™ (m)
SiC, [ 990 | 0.1 03 | 0.01 | 0.02 02,1,2 19.6, 49 4000
Table 2. SiC particle size and average interparticle spacing.
Material Volume fraction Average size Standard deviation Average spacing
V(%) D, (mm) (um) d,(um)
5% SiC,/6061 4.9 6.2 4.92 1194
10% SiC /6061 11.2 8.6 5.56 684
20% SiC /6061 215 11.9 7.87 43.6
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Fig. 2. Optical microstructure of SiCp/6061AI1-T6 composites.
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Fig. 3. Worn surface of 6061A1-T6 alloy tested at various applied loads and sliding velocities.
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Fig. 4. SEM microstructure and EDS results of cross section of the wear specimen for 6061A1-T6 alloy tested at 49N.
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Fig. 5. Effect of applied load and sliding velocity on wear
rate in 6061A1-T6 alloy.
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Fig. 6. Effect of sliding velocity on friction coefficient of
6061A1-T6 alloy tested at 49N
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Fig. 7. Worn surface of 5%SiCp/60601A1-T6 composite tested at various applies loads and sliding velocities.
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Fig. 8. Effect of sliding velocity on the shape of wear
debris in 5%SiCp 6061Al composite tested at 49N.
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Fig. 9. Effect of applied load and sliding velocity on wear
rate in 5%SiCp/6061AI-T6 composite.
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Fig. 11. Effect of applied load and sliding velocity on
wear rate in 10%SiCp/6061A1-T6 composite.

Sliding direction ——p
Sliding distance @ 4000m

|

I—

Fig. 10. Worn surface of 10%Sicp/6061A-T6 composite tested at various appiled loads and sliding velocities.
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Fig. 15. Effect of SiC particle volume fraction on wear rate of SiCp/6061A1-T6 composites tested at various applied loads

and sliding velocities.



92 AL o

Table 4. Summary of wear mechanism change in SiCp/
6061
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KN ey —
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20% Ims? | mild wear |[mild wear
2ms? | mildwear |mild wear
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